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SECTION 1  
RESEARCH THEORY 
(COMPLETE IN SEPARATE BOOKLET) 
 
QUESTION 1.1 
 
Discuss the five characteristics of research.                                           [10] 
 
QUESTION 1.2 
 
What should a researcher look for when reading research?             [12] 
 
QUESTION 1.3 
 
Discuss the considerations when writing the statement of the problem.           [8] 
 
QUESTION 1.4 
 
Describe the fatal flaws of research                          [10] 
 
QUESTION 1.5 
 
What protection should human research participants ethically expect when 
participating in research and how would you as a researcher achieve this?             [8] 
 
QUESTION 1.6 
 
Describe the steps in conducting a meta-analysis.               [8] 
 
QUESTION 1.7 
 
Discuss the similarities and differences between the personal interview and 
questionnaire.                                       [15] 
 
QUESTION 1.8 
 
Describe the process of obtaining the various permissions/consents/assents for 
using and protecting (child/minor) participants.       [8] 
 
QUESTION 1.9 
 
Discuss the components of epidemiologic research.              [12] 
 
QUESTION 1.10 
 
Describe the threats to internal validity.       [9] 
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SECTION 2  
STATISTICS 
(COMPLETE IN SEPARATE BOOKLET) 
 
QUESTION 1 [10] 
 
Which statistical tests/procedures would you consider to answer the following research 
questions? 
 
1.1) What is the relationship between participants’ muscle strength and age?  [2] 
 
1.2) To test whether the sample follows a normal distribution?   [2] 
 
1.3) Are there significant differences between the VO2 Max of men and women?  
[2] 
 
1.4) Are there significant differences between the VO2 Max of athletes for a pre and 
post exercise test?         [2] 
 
1.5) Are there significant differences between the VO2 Max of people in 3 different 
age groups?           [2] 
 
QUESTION 2                   [6] 
 
The data set “Body Fat.sav” contains body measurements of 250 individuals. The 
following output was obtained in SPSS: 
Correlations 
 PctBF Weight Height Waist 
PctBF Pearson Correlation 1 0.617** -0.029 0.824** 
Sig. (2-tailed)  0.000 0.644 0.000 
N 250 250 250 250 
Weight Pearson Correlation 0.617** 1 0.513** 0.874** 
Sig. (2-tailed) 0.000  0.000 0.000 
N 250 250 250 250 
Height Pearson Correlation -0.029 0.513** 1 0.187** 
Sig. (2-tailed) 0.644 0.000  0.003 
N 250 250 250 250 
Waist Pearson Correlation 0.824** 0.874** 0.187** 1 
Sig. (2-tailed) 0.000 0.000 0.003  
N 250 250 250 250 
**. Correlation is significant at the 0.01 level (2-tailed). 
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2.1) Which two variables have the weakest sample correlation coefficient with 
percent body fat [PcyBF]?        [2] 
 
2.2) What is the sample correlation between waist and weight?   [1] 
 
2.3) Does the strength of the sample correlation in 3.1 surprise you? Give a reason 
for your answer.         [3] 
 
QUESTION 3                 [11] 
 
The coach of a high school swim team runs a practice for 45 swimmers. The boys on 
the team assert that they can outperform the girls on the team in the 50 meter freestyle. 
The coach wants to analyse this claim to see what the facts are. He codes gender as 
“F” for the girls and “M" for the boys. The following SPSS output was obtained: 
 
Group Statistics 
 
gender N Mean Std. Deviation 
Std. Error 
Mean 
50 Freestyle 2 M 14.00 32.54 6.34 1.70 
F 31.00 35.67 6.09 1.09 
 
Tests of Normality 
 
gender 
Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
50 Freestyle F .158 31 .048 .900 31 .007 
M .189 14 .189 .921 14 .225 
a. Lilliefors Significance Correction 
 
 
3.1) What is the appropriate hypothesis test to test whether the boys outperformed 
the girls? Motivate your answer.       [2] 
 
Independent Samples Test 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
50 
Freestyle 
Equal 
variances 
assumed 
.03 .85 -1.58 43.00 .12 -3.13 
Equal 
variances not 
assumed 
  
-1.55 24.27 .13 -3.13 
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3.2) What assumption(s) must be made about the samples before carrying out the 
hypothesis test indicated in 4.1?       [1] 
 
3.3) Do the samples meet the required assumption(s) for a valid hypothesis test in 
4.1? Support your answer by referring to the above SPSS output.  [2] 
 
3.4) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
 
3.5) The P-value for this test is.        [2] 
 
3.6) State your conclusion for this research analysis. (𝑁𝑜𝑡𝑒: 𝛼 =  5%)  [2] 
 
QUESTION 4                   [6] 
 
The data set “Track” contains times for selected women running the 3000 meter 
indoors and outdoors track event. It is believed that, on average, indoor 3000 meter 
race times are significantly faster than outdoor times. To test this believe, the following 
SPSS output was obtained: 
 
Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 Time in indoor 3000 meters 9.51 31.00 .11 .02 
Time in outdoor 3000 meters 9.44 31.00 .11 .02 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Time in indoor 3000 
meters 
.13 31.00 .18 .95 31.00 .15 
Time in outdoor 3000 
meters 
.08 31.00 .20* .97 31.00 .60 
*. This is a lower bound of the true significance. 
 
Paired Samples Test 
 
Paired Differences 
t df Sig. (2-tailed) Mean 
Std. 
Deviation 
Std. Error 
Mean 
Pair 1 Time in indoor 
3000 meters - 
Time in outdoor 
3000 meters 
.07 .13 .02 3.01 30.00 .01 
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4.1) Which hypothesis test should be carried out to test whether indoor times are 
faster than outdoor times?         [2] 
 
4.2) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
4.3) State your conclusion at a 𝛼 =  5% level of significance.   [2] 
 
QUESTION 5                   [17] 
An experiment was conducted to examine the effect of age on heart rate when a 
person is subjected to a specific amount of exercise. Ten male subjects were randomly 
selected from four age groups: 10-19, 20-39, 40-59, and 60-69. Each subject walked 
on a treadmill at a fixed grade for a period of 12 minutes, and the increase in heart 
rate, the difference before and after exercise, was recorded.  
 
To test whether there is sufficient evidence to indicate a difference in the mean 
increase in heart rate among the four age groups, the following SPSS output was 
obtained:    
 
Test of Homogeneity of Variances 
Heart_Rate   
Levene Statistic df1 df2 Sig. 
.147 3 36 .931 
 
Tests of Normality 
 
Age 
Kolmogorov-Smirnova 
 Statistic df Sig. 
Heart_Rate 0-19 .157 10 .200* 
20-39 .163 10 .200* 
40-59 .172 10 .200* 
60-69 .152 10 .200* 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
ANOVA 
Heart_Rate   
 Sum of Squares df Mean Square F Sig. 
Between Groups 67.475 3 22.492 .866 .468 
Within Groups 935.500 36 25.986   
Total 1002.975 39    
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Multiple Comparisons 
Dependent Variable:   Heart_Rate   
Tukey HSD   
(I) Age (J) Age 
Mean Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
0-19 20-39 3.40000 2.27974 .453 -2.7399 9.5399 
40-59 1.40000 2.27974 .927 -4.7399 7.5399 
60-69 2.70000 2.27974 .640 -3.4399 8.8399 
20-39 0-19 -3.40000 2.27974 .453 -9.5399 2.7399 
40-59 -2.00000 2.27974 .817 -8.1399 4.1399 
60-69 -.70000 2.27974 .990 -6.8399 5.4399 
40-59 0-19 -1.40000 2.27974 .927 -7.5399 4.7399 
20-39 2.00000 2.27974 .817 -4.1399 8.1399 
60-69 1.30000 2.27974 .940 -4.8399 7.4399 
60-69 0-19 -2.70000 2.27974 .640 -8.8399 3.4399 
20-39 .70000 2.27974 .990 -5.4399 6.8399 
40-59 -1.30000 2.27974 .940 -7.4399 4.8399 
  
5.1) State 𝐻0 and 𝐻𝑎 for this test.       [2] 
 
5.2) What are the assumptions required for a reliable ANOVA hypothesis test? [3] 
 
5.3) Clearly state whether the assumptions in 6.2 have been satisfied by referring 
to the SPSS output. Be specific!       [6] 
 
5.4) If there is a significant difference in the mean heart rate for the four age groups, 
what post-hoc test can be conducted to test which age group(s) is/are 
significant different?         [2] 
 
5.5) Does the SPSS output provide sufficient evidence to indicate a difference in 
mean increase in heart rate among the four age groups? Give a reason for your 
answer, and, if applicable, state where the significant differences are with 
reasons. (𝑁𝑜𝑡𝑒: 𝛼 =  5%).        [4] 
 
TOTAL: 150 
 
